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At least one drawing originally filed was informal and the print reproduced here is taken from a later filed formal copy. 
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-- 1002 rnnft 

<rh.ahoh.s inniH£S34>-' 'WO 
1006 We approached this challenge by incroduclnW an 

"^RH.XWOH COMCB»»*Xntelligeat Agents' SS^COHCnfe* intelligent agent' SZ8- 
tjesce-*4" BDHBr»»i>iatelligent ageat/^/RB • ASOBV that analyzes interact ions 
between user and<AH.AMOH CO MCXP T»'Bexes Inference' SC B C aMCEF 'r « ' expert system* 
SESTCtcx*"*" kumbdu*3> expert systa*A</SK.ABoa> and automatically constructs 
database queries based on this analysis < /*H .AHOH.S>. The user is unobtrusively 
notified when intonation relevant to the current (diagnostic context has been 
returned, and may immediately access it if desire<L From the user's perspec- 
tive all database machinery is entirely transparent; indeed no formal query 
language is even made available. Hence we term tail approach query- free infor- 
mation retrieval. <p> * 

'1002 100a 1004 

1006*^** hopc *^ 1 *»* r «t £ron vaat follows, tie introduction of the 

^*<BK.ASOH CTOCSFT-'Xatelllgent Agents' SX XMCONrTT jL* intelligent agent' £Bt- 
th»cb>"5" mK8SS-2>inteXligent agent </XB.ABoa>' additionally offers one solu- 
tion to a fundamental problem facing designers of cooperative information 
systems : How can legacy systems of substantial complexity be integrated within 
a larger system context</«H.AHOH.s>^ By requiring that all interactions with 
the legacy database be mediated by rjbe agent, we have been able to isolate the 
database system cleanly while still supporting query-free information 
retrieval. <p> \ 

JI002 1004 innft 

Fxxrr is comprised of * the three subsystems alre*o/ mentioned: the probabilistic 
IWChw <*H-A»OH CCSCX7T-~&«r*« Inference' STOCO»«P^2«p*rt system' 5»TWS-'6' *ia/\£ 
NOKBXR-4>exp«rt system </JtZ.ASOB>, the legarfr fill-text database system Cto ^006 
which we added a new, seoMtically-based^ndexing structure that supports lim-J 
ited <*B»AKOS COBCZPT^Batural Uaguo^ SUBCcdcXFT-' natural language' SOI-/ 
IBO '** # mn«rn-X>xiatuxal language //MM^SCm7 queries) . and the <XH.A*aB CON- 
CEPT*' Intelligent Agents' SUBCOSCEVT*' M-ll lgtnt agrof SOTBKXmf 6» KUM- 
B**- 3 > intelligent agent </RH.ABOH> chat effectively integrates 
them< HH >A»OH . s> . the following sections describe these system components, pro- 
1004 Vid * implementation details, illustrate the runtime behavior of FIXXT. report 
on operational experience, and close with some observations about query- free 
information retrieval and the potential for generalizing the underlying para- 
digm. <p> 

<h2> FIXXT* s System Components</h2> 

We first describe the probabilistic expert sub-system and the information 
retrieval sub-system. Before briefly describing these, we stress that our pur- 
pose was not necessarily to advance the capabilities of the individual compo- 
nents or indeed even to exploit fully the best current technology; instead, we 
focus on their integration. <p> 
<P> 
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AUTOMATIC ADAPTIVE DOCUMENT HELP SYSTEM 

The present invention relates to display of electronic documents and more 
particularly to method and apparatus for augmenting electronic document display with 
features to enhance the experience of reading an electronic document on a display. 

Increasingly, readers of documents are being called upon to »«*TniW vast 
quantities of information in a short period of time. To meet the demands placed upon 
them, readers find they must read documents "horizontally,- rather than •vertically," i.e., 
they must scan, skim, and browse sections of interest in multiple documents rather than 
read and analyze a single document from beginning to end. 

Documents are now more and more available in electronic form. Some 
documents are available electronically by virtue of their having"been locally created using 
word processing software. . Other dectronic documents are. accrssible.yia the Internet. Yet 
others may become available in electronic form by virtue of being scanned in, copied, or 
faxed. See commonly assigned U.S. Application No. 08/754,721, entitled AUTOMATIC 
AND TRANSPARENT DOCUMENT ARCHIVING , the contents of which arc herein 
incorporated by reference. 

However, the mere availability of documents in electronic farm does not 
assist, the reader in confronting the challenges of assimilating information quickly; Indeed, 
many time-challenged readers still prefer paper documents because of their portability and 
the ease of flipping through pages. 

Certain tools exist to take advantage of the electronic form documents to 
assist harried. readers. Tools exist to search for documents both on the Internet and ■ 
locally. However, once Che document is identified and retrieved, further search 
capabilities are limited to keyword searching. Automatic summarization techniques have 
also been developed but have limitations in that they are not personalized. They 
summarize based on general features found in sentences. 



What is needed is a document display system that helps the reader find as 
well as assimilate the information he or she wants more quickly. The document display 
system should be easily personal izable and flexible as well. 

An automatic reading assistance application for documents in electronic 
form is provided by virtue of the present invention. In certain embodiments, an automatic 
aimotator is provided which finds concepts of interest and keywords. Hie operation of the 
axmotator is personaJizable for a particular user. The aimotator is also capable of 
improving its performance overtime by both automatic and manual fee db a c k. The 
annotator is usable with any electronic document. Another available feature is a el o ngate d 
thumbnail image of all or part of a multi-page document wherein a currently displayed 
section of the' document is rmpfmr^ in the elongated thumbnail image. Movement of the 
emphasized area in the elongated thumbnail image is then synchronized with scrolling 
through the document. 

In accordance with a first aspect of the pie&eiit invention, a method for 
annotating an. electronically stored document includes steps of: accepting user injxtf* * 
'indicating user-specific concepts of interest, analyzing the electronic document to identify 
locations of discussion of the user-specific concepts of interest, and displaying the 
electronic document with visual indications of the identified locations. 

In accordance with a second aspect of the present invention, a method for 
displaying a multi-page document includes steps of: displaying a elongated thumbnail 
image of a multi-pagef document in a first.yicwing arta of a display v displaying a section of . 
the multi-page document in a second viewing area of the display in legible form, 
emphasizing an area of the elongated thumbnail image corresponding to the section 
displayed in the second viewing area, accepting user input controlling sliding of the 
rrnpfragi-wf area through the thumbnail image, and scrolling the displayed section through 
the second viewing area responsive to the scrolling so that the emphasized area c ontinu es 
to correspond to the displayed section. 

A further understanding of the nature and advantages of the inventions 
herein may be realized by reference to the remaining portions of the specification and tile 
attached drawings , in which : 



Fig. 1 depicts a representative computer system suitable for implementing 
the present invention. 

Figs. 2A-2D depict document browsing displays in accordance with one 
embodiment of the present invention. 

Fig. 3 depicts a document summary view in accordance with one 
embodiment of the present invention. 

Fig. 4 depicts a table of contents view in accordance with one embodiment 
of the present invention. 

Fig. 5 depicts a top-level software architectural diagram for automatic 
annotation in accordance with one embodiment of the present invention. 

Figs. 6A-6C depict a detailed software architectural diagram for automatic 
annotation in accordance with one embodiment of die present invention. 

Fig. 7 depicts a representative Bayesian belief network useful in ft»t™T ffiric 
annotation in accordance with one embodiment of the present invention. 

Fig. 8 depicts a user interface for defining a user profile in accordance with 
one embodiment of the present invention. ' 

Figs. 9A-9B depict an interface for providing user feedback in accordance 
with one embodiment of the prese n t invention. 

Fig. 10 depicts a portion of an HTML document processed in accordance 
with one embodiment of the present indention. . 

Computer System Usable for Implementing the Prese nt Invention 

Fig. 1 depicts a representative computer system suitable for fm pi«Tw>nting 
the present invention. Fig. 1 shows basic subsystems of a computer system 10 suitable for 
use with the present invention. In Fig. 1, computer system 10 includes a bus 12 which 
interconnects n»jor,subsy$tcms such as a central processor'14/a system membiy*i6, an* 
input/output controller 18, an- external device such as a printer 20 via a parallel port 22, a 
display screen 24 via a display adapter 26, a serial port 28, a keyboard 30, a fixed disk 
drive 32 and a floppy disk drive 33 operative to receive a floppy disk 33A. Many other 
devices may be connected such as a scanner 34 via I/O controller 18, a mouse 36 



connected to serial port 28 or a network interface 40. Many other devices or subsystems 
(not shown) may be connected in a similar manner. Also, it is not necessary for all of the 
devices shown in Fig. 1 to be present to practice the present invention, as discussed below. 
The devices and subsystems may be interconnected in different ways from that shown in 
Fig. 1. The operation of a computer system such as that shown in Fig. 1A is readily 
known in the art and is not discussed in detail in the present application. Source code to 
implement the present invention may be operably disposed in system memory 16 or stored 
on storage media such as a fixed disk 32 or a floppy disk 33A. Image information may be 
stored on fixed disk 32. 

Aanomcd Document UscLimsifccs 

The present invention provides a personalizable system for automatically 
annotating documents to locate concepts of interest to a particular user. Fig. 2A depicts 
one user interface 200 for viewing a document that has been annotated in accordance with 
the present invention. A first viewing area 202 shows a section of an electronic document. 
Using a scroll bar 204, or in other ways; the user may scroll the displayed section through 
the electronic document. 

A series of concept check boxes 206 permit the user to select which . 
concepts of interest are to be noted in the document. A sensitivity control 208 permits the 
user to select the degree of sensitivity to apply in identifying potential locations of relevant 
discussion. At low sensitivity, more locations will be denoted as being relevant, even 
though some may not be of any actual interest. At high sensitivity, most all denoted 
locations will in fact be relevant but some other relevant locations may be *nissed|. After 
each concept name appearing by one of checkboxes 206 appears a percentage giving the 
relevance of the currently viewed document to the concept. These relevance levels offer a 
quick assessment of the relevance of the document to the selected concepts. Fig. 2A shows 
no annotations because a plain text view rather than an annotated view has -been selected 
for fira viewing area 202. 

A thumbnail view 214 of the entire document is found in a second viewing ' 
area 215. Details of thumbnail view 214 will be discussed in greater detail below. 

Miscellaneous navigation tools are found on a navigation toolbar 216. 



Miscellaneous annotation tools are found on an annotation toolbar 218. The annotation 
tools on annotation toolbar 218 facilitate navigation through a collection of documents. 

According to the present invention, annotations may be added to the text 
displayed in first viewing area 204. The annotations denote text relevant to user-selected 
concepts. As will be explained further bdow, an automatic annotation system according to 
the present invention adds these annotations to any document available in electronic form. 
The document need not include any special information to assist in locating discussion of 
concepts of interest. 

Fig. 2B depicts the document view of Fig. 2A but with annotation added in 
first viewing area 202. Phrases 220 have been highlighted to indicate that they relate to 
concepts of interest to the user. The highlighting is preferably color. However, for ease 
of illustration in black-and-white format, rectangles indicate the highlig hts areas of texL 
For further emphasis, the high l ighte d text is preferably printed in bold. A rectangular bar 
222 ind ica t es a paragraph that has been determined to have relevance above a 
predetermined threshold or to have more than a threshold number of key phrases. 
Rectangular bar 222 is merely representative of various forms of marginal annotation that 
might be used to indicate a relevant section of the text. 

Fig. 2C depicts an alternative style of annotation. Now in first viewing area 
202, entire sentences 224 including phrases relevant to concepts of interest are highlighted. 
The phrases themselves are printed in bold text. It has been found that highlighting the 
entire sentence rather than just a relevant phrase provides the user with far more 
information at a glance. 

Fig, 2D depicts bow fuither infonnation about key phrases may be 
displayed. The user may select any highlighted key phrase with the mouse. Upon 
selection of the key phrase, a balloon 226 appears. The balloon includes further 
information relevant to the key phrase. For example, the balloon may include the name of 
the concept to which the keyword is relevant. The balloon may also include bibliographic 
information if the key. phrase includes a citation! 

Fig. 3 depicts a document summary view in accordance with one 
embodiment of the present invention. The user may optionally select a summary view 300 
of the document. Summary view lists the concepts of interest 302 that are found in the 
documents as headings of an outline. For each concept, keywords or key phrases 304 are 



listed which are indicative of the concept of interest A number in parenthesis by each 
keyword indicates the number of times the keyword or key phrase appears. Each concept 
also has an associated score 306 indicative of the relevance of the whole document to the 
concept. 

Fig. 4 depicts a table of contents view in accordance with one embodiment 
of the present invention. An alternative to summary view 300 is a table of contents view 
400. Table of contents view 400 lists major headings 402 and subheadings 403 of the 
electronic document By selecting one of hierarchical display icons 404, the user may list 
the concepts 406 found under one of die document headings 402 or subheadings 403 with 
an indication of relevance for each concept and the number of keywords found. There is 
also a relevance meter 408 for each document heading 402 that indicates the overall 
relevance of the text under that fr^^g for all of the currently selected concepts. In a 
pi e feu e d embodiment where the document is an HTML document to create table-of- 
contents view 400, the headings of the document are identified by an analysis of the 
HTML heading tags. 

Automatic Annotation Software 

Fig. 5 depicts a top-level software architectural diagram for automatic 
annotation in accordance with one embodiment of die present invention. A document 302 
exists in electronic form It may have been scanned in originally. It may be, e.g. t in 
HTML, Postscript LaTeX, other word processing or e-mail formats, etc. The descriptior 
that follows assumes an HTML format. A user 504 accesses document 502 through a 
document browser.506 and ah annotation agent 508. Document "browser 506. is preferably 
a hypertext browsing program such as Netscape Navigator or Microsoft Explorer but also 
may be, e.g., a conventional word processing program. 

Annotation agent 508 adds the annotations to document 501 to pr ep ar e it for 
viewing by document browser 506. . Processing by annotation agent 508 may be 
"understood to be in' three stages, a text processing stage 510, a content recogmtka stage 
512, and a formatting stage 514. The input to text processing stage 510 is raw text The 
output from text processing stage 510 and input-to content recognition stage 512 is a 
parsed text stream, a text stream with formatting information such as special tags around 
particular words or phrases removed. The output from content recognition stage 512 and 



input to formatting stage 514 is an annotated text stream. The output of formatting stage 
514 is a formatted text file viewable with document browser 506. 

The processing of annotation agent 508 is preferably a run-time process. 
The annotations are not preferably pre-inserted into the text but are rather generated when 
user 504 requests document 502 for browsing. Thus, this is preferably a dynamic process. 
Annotation agent 508 may also, however, operate in the background as a batch process. 

The annotation added by annotation agent 508 depends on concepts of 
interest selected by user 504. User 504 also inputs information used by annotation agent 
508 to identify locations of discussion of concepts of interest in document 502. In a 
preferred embodiment, this information defines the structure of a Bayesian belief network. 
The concepts of interest and other user-specific information are mamtami"H a user 
profile file 516. User 504 employs a profile editor 518 to modify the contents' of user 
profile file 516. 

Fig. 6A depicts the automatic annotation software architecture of Fig. 5 
with text processing stage 510 shown in greater detail. Fig. 6A shows that the source of 
document 502 may be accessed via a network 602. Possible sources include e.g., the 
Internet 604, an intranet 606, a digital, copier 608 that captures document images, or other . 
office equipment '610 such as a fax machine, scanner, printer, fctc. Another alternative 
source is the user*s own hard drive 32. 

Text processing stage 510 includes a file I/O stage 612, an updating stage 
6J4, and a language processing stage 616. Hie I/O stage reads the document file from 
network 602. Updating stage 614 maintain* a history of recently visited documents in a 
history file 618. Lapguage processing stage 616 pases the text of doonncnt.502 to 
generate the parsed text output of text processing stage 510. 

Fig. 6B depicts the automatic annotation software architecture of Fig. 5 with 
content recognition stage 512 shown in greater detail. A pattern identification stage 620 
looks for particular patterns in the parsed text output of text pr o cess i ng stage 510. The 
particular patterns searched fbf are detenniri6dby the contrac of user profile' file 516. . 
Once the patterns are found, annotation tags are added to the parsed text by an annotation 
tag addition stage 622 to indicate the pattern locations. In a preferred HTML embodiment, 
these annotation tags are compatible with the HTML format However, the tagging 
process may be adapted to LaTeX, Postscript, etc. A profile updating stage 624 monitors 
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the output of annotation tag addition stage 622 and analyzes text surrounding the locations 
of concepts of interest. As will be further discussed with reference to Fig. 7 changes the 
contents of user profile file 516 based on the analysis of this surrounding text. The effect 
is to automatically refine die patterns searched for by pattern identification stage 620 to 
5 improve annotation performance. 

Fig. 6C depicts the automatic annotation software architecture of Fig. 5 with 
formatting stage 514 shown in greater detail. Formatting stage 514 includes a text 
rendering stage 626 that formats the annotated text provided by content recognition stage 
512 to fecilitate viewing by document browser 506. An HTML document as modified by 
10 formatting stage 514 is discussed in greater detail with reference to Fig. 10. 

Pattern identification stage 620 looks for keywords and key phrases of 
interest and locates relevant discussion of concepts based on die located keywords. The 
identification of keywords and the application of the keywords to locating relevant 
discussion is preferably accomplished by reference to a belief system. The belief system is 
15 preferably a Bayesian belief network. 

Fig/7 depicts a portion of a representative Bayesian belief network 700 
. iipplcmentiiig a belief system as used by pattern identification stage 622. A first oval 702 
represents a particular user-specified concept of interest. Other ovals 704 represent 
subconcepts related to the concept identified by oval 702. Each line between one of 
20 subconcept ovals 704 and concept oval 702 indicates that discussion of die subconcept 

implies discussion of the concept. Each connection between one of subconcept ovals 704 
and concept oval 702 has an associated probability value indicated in percent These 
values in turn , ^ 

evidence mHiraftng the presence of the subconcept. Discussion of die subconcept is in turn 
25 indicated by one or more keywords or key phrases (not shown in Fig, 7). 

The structure of Bayesian belief network 700 is only one possible structure 
applicable to the present invention. For example, one could employ a Bayesian belief 
. network* witfc mbrt than two levels of hierarchy so that the presence of subconcepts is 
suggested by die presence of "subsubconcepts* and so on. In the preferred embodiment, 
30 presence of a keyword or key phrase always indicates presence of discussion of the 
subconcept but h is also possible to configure die belief network so that presence of a 
keyword or key phrase suggests discussion of the subconcept with a specified probability. 
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The primary source for the structure of Bayesian belief network 700 
including the selection of concepts, keywords and key phrases, interconnections, and 
probabilities is user profile file 516. In a preferred embodiment, user profile file 516 is 
selectable for both editing and use from among profiles for many users. 
5 The structure of belief system 700 is however also modifiable during use of 

the annotation system. The modifications may occur automatically in the background or 
may involve explicit user feedback input The locations of concepts of interest determined 
by pattern identification stage 620 are monitored by profile updating stage 624. Profile 
updating stage 624 notes the proximity of other keywords and key phrases within each 

10 analyzed document to the locations of concepts of interest. If particular keywords and key 
phrases are always near a concept of interest, the structure and contents of belief system 
700 are updated in the background without user input by profile updating stage 624. This 
could mean changing probability values, introducing a new connection between a 
subconcept and concept, or introducing a new keyword or key phrase. 

15 User 504 may select a word or phrase in document 502 as being relevant to 

a particular concept even though the word or phrase has not yet drfintd to be a keyword or 
key phrase. Belief system 700 is then updated to include the new keyword or key phrase 
User 504 may also give feedback .for an existing key word or key phrase, 
itwtirrflring the perceived relevance of the keyword or key phrase to the concept of interest 

20 If the selected keyword or key phrase is indicated to be of high relevance to the concept of 
interest, the probability values connecting the subconcept indicated by die selected 
keywords or key phrases to the concept of interest increases. If f on the other hand, user 
504;indicates the selected keywords or key phra$e$ to be of little .interest," the probability . 
values connecting these keywords or key phrases to the concept decrease. 

25 

Hser Profile and Feedback Interfaces 

Fig. 8 depicts a user interface for defining a user profile in accordance with 
one' embodiment of the present invention. User interface screen 800 is provided by* profile, ' 
editor 518. A profile name box 802 permits the user to enter the name of the person or 
30 group to whom the profile to be edited is assigned. This permits the annotation system 
according to the present invention to be personalized to particular users or groups. A 
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password box 804 provides security by requiring entry of a correct password prior to 
profile editing operations. 

A defined concepts list 806 lists all of the concepts which have already been 
added to the user profile. By selecting a concept add button 808, the user may add a new 
5 concept By selecting a concept edit button 810, the user may modify the belief network as 
it pertains to the listed concept that is currently selected. By selecting a remove button 
812, the user may delete a concept. 

If a concept has been selected for editing, its name appears in a concept 
name box 813. The portion of die belief network pertaining to the selected concept is 

10 shown in a belief network display window 814. Belief network display window 814 shows 
the selected concept, the subconcepts which have been defined as relating to the selected 
concept and the percentage values associated with each relationship. The user may add a 
subconcept by selecting a subconcept add button 815. The user may edit a subconcept by 
selecting the subconcept in belief network display window 814 and then selecting a 

15 subconcept edit button 816. A subconcept remove button 818 permits the user to delete a 
subconcept from the belief network. 

Selecting subcanceptadd button 8 IS causes a subconcept add window 820 
to appear. Subconcept add window 820 includes a subconcept name box "822 for entering 
the name of a new subconcept. A slider control 824 permits the user to select the 

20 percentage value that defines the probability of the selected concept appearing given that 
the newly selected subconcept appears. A keyword list 826 lists the keywords and key 
phrases which indicate discussion of the subconcept. The user adds to the list by selecting 
a keyword add button 828 which causes display of. a dialog box (not shown) for entering . . • 
die new keyword or key phrase. The user deletes a keyword or key phrase by selecting it 

25 and then selecting a keyword delete button 830. Once the user has finished defining die 
new subconcept, he or she confirms the definition by selecting an OK button 832. 
Selection of a caned button 834 dismisses subconcept add window 820 without affecting 
tbfcl>el£ef network contents' or structure. Selection of subconcqk edit button 81 6 causes 
display of a window similar to subconcept add window 820 permitting redefinition of the 

30 selected subconcept. 

By selecting whether a background learning checkbox 836 has been 
selected, the user may enable or disable the operation of profile updating stage 624. A 
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web autofetch check box 838 permits the user to select whether or not to enable an 
automatic web search process. When this web search process is enabled, whenever a 
particular keyword or key phrase is found frequently near where a defined concept is 
determined to be discussed, a web search tool such as AltaVista* is employed to look on 
the World Wide Web for documents containing the keyword or key phrase. A threshold 
slider control 840 is provided to enable the user to set a threshold relevance level for this 
autofetching process. 

Figs. 9A-9B depict a user interface for providing feedback in accordance 
with one embodiment of the present invention- User 502 may select any text and call up a 
first feedback window 902. Hie text may or may not have been previously identified by 
the annotation system as relevant. In first feedback window 902 shown in Hg. 9A, user 
504 may indicate the concept to which the selected text is relevant. First feedback window 
902 may not be necessary when adjusting the relevance level for a keyword or key phrase 
that is already a pan of belief network 700. After the user selects a concept in first 
feedback window 902, a second feedback window 904 is displayed for selecting the degree 
of relevance. Second feedback window 904 in Rg: 9B provides three choices for level of 
relevance: good, medium (not sure), and bad. Alternately, a slider control could be used 
tosetihelevdofndevance. If the selected text is not aiready a keyword or key phrase in 
belief network 700, a new subconcept is added along with the associated new keyword or 
key phrase. If the selected text is aiready a keyword or key phrase, above, probability 
values within belief system 622 are modified appropriately in response to this user 
feedback.. 

. Rg . 10 depicts a portion of an HTML document 1000 processed in ' . 
accordance with one embodimeni of the present invention. A sentence including relevant 
text is preceded by an a <RH.ANOH.S ... > tag 1002 and followed by an 
</RH.ANOH.S > tag 1004. The use of these tags facilitates the annotation mode where 
complete sentences are highlighted. The <RH.ANOH.S ... > tag 1002 includes a number 
indicating which relevant sentence is tagged to order of appearan« ; in the" document. 
Relevant text within a so-tagged relevant sentence is preceded by an <RH.ANOH ... > 
tag 1006 and followed by an </RH.ANOH> tag 1008. The <RH.ANOH ... > 1006 
tag include the names of the concept and subconcept to which the annotated text is 
relevant, an identifier indicating which relevant. sentence the text is in and a number which 
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identifies which annotation this is in sequence for a particular concept. An HTML 
browser that has not been modified to interpret the special annotation tags provided by the 
present invention will ignore them and display the document without annotations. 

Thnmhnail Image Display 

Referring again to Figs. 2A-2D, an elongated thumbnail image 214 of many 
pages, or all of document 502 is presented in second viewing area 215. Document 502 
will typically be a multi-page document with a section being displayed in first viewing area 
202. Elongated tfrttmhn ?fl image 214 provides a convenient view of the basic document 
structure. Hie annotations incorporated into the document are visible within elongated 
thumbnail image 214. Within elongated thumbnail image 214, an emphasized area 214A 
shows a reduced view of the document section c u rre ntly displayed in first viewing area 215 
with the reduction ratio preferably being user-configurable. Thus, if the first viewing area 
202 changes in size because of a change of window size, rmphasi7M area 214A will also 
change in size accordingly. The greater the viewing area allocated to elongated thumbnail 
image 214 and nnr*^^^ area 214A, the more detail is visible. With very small 
allocated viewing areas, only sections of the document may be distinguishable. As the 
allocated area increases, individual lines and eventually individual words become . 
distinguishable. In Figs. 2A-2D the user-configured rario is approximately 5:1. 
Fm phflcfo*rt viewing area 214 may be understood to be a lens or a viewing window over 
the part of elongated thumbnail image 214A corresponded to die document section 
displayed in first viewing area 215. User 504 may scroll through document 502 by sliding 
.^phasized area 214A .up and down! . As emphasized area 214A shifts, die section hi . 
document 502 displayed in first viewing area 202 will also shift User 504 may also scroll 
conventionally using scroll bar 204 or arrow keys and n n pha s foed area 214A will slide up 
or down as appropriate in response. 

In Figs. 2A-2C elongated thumbnail image 214 displays each page of 
* rtft nimwit lying, delayed at the same' reduced scale. The present ihventionalso ■ 
contemplates other modes of scaling elongated thumbnail image 214. For example, one 
may display nvph**™*** area 214A at a scale similar to that shown in Figs. 2A-2C and use 
a variable scale for the rest of elongated thumbnail image 214. Text from far away 
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emphasized area 214A would be displayed at a highly reduced scale and the degree of 
magnifi c at ion would increase with nearness to em pha<fwi area 214A. 

Because, the annotations appear in enlongated thiffliH^ ii image 214, it is 
very easy to find relevant text anywhere in document 502. Furthermore, elongated 
thumbnail image 214 provides a highly useful way of keeping trade of one's position 
within a lengthy document. 

Software Implementation 

In a preferred embodiment, software to implement the present invention is 
written in the Java language. Preferably, the software forms a part of a stand-alone 
browser program written in the Java language. Alternatively, the code may be in the form 
of a so-called "plug-in w operating with a Java-equipped web brow 
HTML documents including the special annotation tags explained above. 

In the foregoing specification, the invention has been described with 
reference to specific exemplary embodiments thereof. For example, any probabilistic 
inference method may be substituted for a Bayesian belief network. It will, however, be 
evident that various modifications and changes may be made thereunto without departing 
from the broader spirit and scope of the invention as set forth in the appended claims and 
their full scope of equivalents. 



CLAIMS: 
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1 . An automatic adaptive document help system for annotating an electronically 
stored document, the system comprising: 

means for storing a user-specified concept of interest; 

means for locating discussion of said concept of interest within the 
electronically stored document; and 

means for displaying said electronic document with visual indications of said 
identified locations. 

2. A computer-implemented method for annotating an electronically stored 
document comprising the steps of: 

accepting user input indicating a user-specified concept of interest; 

analyzing said electronic document to identify locations of discussion of said 
user-specified concept of interest; and 

displaying said electronic document with visual indications of said identified 
locations. 

3. The method of claim 2 wherein said analyzing step comprises exploiting a 
probabilistic inference method to identify said locations. 

4. The method of claim 3 wherein said probabilistic inference method comprises a 
Bayesian belief network. 

5. The method of claim 4 further comprising the step of: 

accepting user input defining a structure of said Bayesian belief network. 

6. The method of claim 4 or claim 5 further comprising the step of: 
modifying said Bayesian belief network in accordance with content of 

previously visited electronic documents. 
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7. The method of any one of the claims 2 to 6 wherein said displaying step 
comprises the substep of: 

highlighting sections of said document surrounding said locations. 

8 The method of any one of the claims 2 to 6 wherein said displaying step 
comprises the substep of: 

displaying a balloon pointing to a user-selected one of said locations, said 
balloon identifying said user-specified concept to which text in said user-selected one of 
said locations is relevant. 

9. The method of any one of the claims 2 to 6 wherein said displaying step 
comprises the substep of: 

displaying marginal notation identifying said locations. 

1 0. The method of claim 4 or claim 5 further comprising the steps of: 
accepting user input indicating a degree of relation between said locations and 

said concept of interest; and 

modifying said Bayesian belief network responsive to said degree of relation. 

1 1 . The method of any one of the claims 2 to 1 0 further comprising the step of 
displaying a level of relevance of said document to said concept of interest. 

12. A computer-implemented method for displaying a multipage document 
comprising the steps of: 

displaying an elongated thumbnail image of a multi-page document in a first 
viewing area of a display; 

displaying a section of said multi-page document in a second viewing area of 
said display in legible form; 

emphasizing an area of said thumbnail image corresponding to said section 
displayed in said second viewing area; 
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accepting user input controlling sliding said emphasized area through said multi 
page document; and 

scrolling said displayed section in said second viewing area responsive to said 
sliding so that said emphasized area continues to correspond to said displayed section. 

13. The method of claim 12 further comprising the steps of: 
accepting user input indicating user-specific concepts of interest; 
analyzing said multi-page document to identify locations of discussion of said 

user-specific concepts of interest; 

marking said locations in both said thumbnail image and in said displayed 
section in said second viewing area. 

1 4. A computer program product for annotating an, electronically stored document 
comprising: 

code for accepting user input indicating a user-specified concept of interest; 

code for analyzing said electronic document to identify locations of discussion 
of said user-specified concepts of interest; 

code for displaying said electronic document with visual indications of said 
identified locations; and 

a computer-readable storage medium for storing the codes. 

15. The product of claim 14 wherein said analyzing code comprises code for 
exploiting a probabilistic inference method to identify said locations. 

1 6-. The product of claim 1 5 wherein said probabilistic inference method comprises 
a Bayesian belief network. 

1 7. The product of claim 1 6 further comprising code for: 

accepting user input defining a structure of said Bayesian belief network. 
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18. The product of claim 16 or claim 17 further comprising code for modifying said 
Bayesian belief network in accordance with content of said electronic document 

19. The product of claim 18 wherein said modifying code comprises code for 
updating said Bayesian belief network in accordance with proximity of keywords to 
said identified locations. 

20. The product of any one of the claims 14 to 19 wherein said displaying code 
comprises code for highlighting said locations. 

21. The product of any one of the claims 14 to 19 wherein said displaying code 
comprises code for highlighting sections of said document surrounding said locations. 

22. The product of any one of the claims 14 to 19 wherein said displaying code 
comprises code for displaying balloons pointing to said locations. 

23. The product of any one of the claims 14 to 19 wherein said displaying code 
comprises code for displaying marginal notations identifying said locations. 

24. The product of claim 16 or claim 17 further comprising: 

code for accepting user input indicating a degree of relation between said 
locations and said concepts of interest; and 

code for modifying said Bayesian belief network responsive to said degree of 
relation. 

25. The product of any one of the claims 14 to 24 further comprising code for 
displaying a level of relevance of said document to said concept of interest. 

26. A computer program product for displaying a multipage document comprising: 
code for displaying an elongated thumbnail image of a multi-page document in a 

first viewing area of a display; 
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code for displaying a section of said multi-page document in a second viewing 
area of said display in legible form; 

code for emphasizing an area of said thumbnail image corresponding to said 
section displayed in said second viewing area; 

code for accepting user input controlling sliding of said emphasized area 
through said thumbnail image; 

code for scrolling said displayed section so that said displayed section continues 
to correspond to said emphasized area; and 

a computer-readable storage medium for storing the codes. 

27. The computer program product of claim 26 further comprising: 

code for accepting user input indicating user-specific concepts of interest; 

code for analyzing said multi-page document to identify locations of discussion 
of said user-specific concepts of interest; and 

code for marking said locations in both said thumbnail image and in said 
displayed section in said second viewing area. 

28. A computer system comprising: 
a processor; and 

a computer-readable storage medium storing code to be executed by said 
processor, said code comprising: 

code for accepting user input indicating user-specific concepts of interest; 

code for analyzing an electronic document to identify locations of discussion of 
said user-specific concepts of interest; and 

code for displaying said electronic document with visual indications of said 
identified locations. 

29. A computer program product for displaying a multipage document comprising: 
code for displaying an elongated thumbnail image of a multi-page document in a 

first viewing area of a display; 
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code for displaying a section of said multi-page document in a second viewing 
area of said display in legible form; 

code for emphasizing an area of said thumbnail image corresponding to said 
section displayed in said second viewing area; 

code for accepting user input indicating user-specific concepts of interest; 

code for analyzing said multi-page document to identify locations of discussion 
of said user-specific concepts of interest; and 

code for marking said locations in both said thumbnail image and in said 
displayed section in said second viewing area. 

30. A computer system comprising: 
a processor; and 

a computer-readable storage medium storing code to be executed by said 
processor, said code comprising: 

means for accepting user input indicating user-specific concepts of interest; 

means for analyzing an electronic document to identify locations of discussion 
of said user-specific concepts of interest; and 

means for displaying said electronic document with visual indications of said 
identified locations. 

31. A computer system for displaying a multipage document comprising: 

means for displaying an elongated thumbnail image of a multi-page document in 
a first viewing area of a display; 

means for displaying a section of said multi-page document in a second viewing 
area of said display in legible form; 

means for emphasizing an area of said thumbnail image corresponding to said 
section displayed in said second viewing area; 

means for accepting user input indicating user-specific concepts of interest; 

means for analyzing said multi-page document to identify locations of 
discussion of said user-specific concepts of interest; and 
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means for marking said locations in both said thumbnail image and in said 
displayed section in said second viewing area. 
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